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Abstract 
The literature on organ transplantation shows the consolidation of the success of this motivation as the growing demand for 
treatment, which however is not supplied, since the number of donated organs is insufficient. This shortage of organs also 
increases the importance of better use of donations. The current Transplant Center of the system of São Paulo State needs 
improvement in the ergonomic and technological aspect, because the organizational ergonomics improves job performance by 
reducing errors, setting standards for the organizational strategy. This study, with exploratory objective and qualitative approach 
aims to apply reengineering the Transplant Center of the transplant process, contributing to organizational ergonomics, adapting 
the selection process and the creation of distribution processes for medical personnel and the process receptor. The first aims to 
reduce the response time between the doctors and the transplant center for distributing organs, application has been developed 
and is being ratified by it. The second under construction, aims to map the location of the receiver for the distance and travel time 
to the transplantation of these sites are evaluated before execution of the receptor to be transplanted. At the end of this 
exploratory research was found the reengineering process benefited the organizational ergonomics in order to increase 
productivity by sending the data to medical personnel, assisting the decision-making process. It is believed that the productivity, 
use of the body will be increased with the transmission of data and confirmation by the medical staff and the transplant process 
will be optimized as the active participation of the receiver and its location by the team, reducing the time resource allocation. 
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1. Introduction 
Transplantation is only therapeutic option for some diseases, consolidated and increasingly demanded. In São 
Paulo, however, the growing demand is not met by the number of donated organs [1] This is due mainly to the lack 
of notification of potential donors and family does not allow to [2] donation. 
 The decision for treatment is jointly taken by the participants in the transplant process, which analyze the data 
compatibility between donor and recipient in the queue [3]. The transplantation process must be fast because it is 
limited to the time of organ ischemia [4] and to ensure that the quality is slightly degraded with such maintenance 
donor to [5] transplant. Reliable information about the donor minimizes the risk of wrong decision that can result in 
rejection or retransplantation causing graft loss and / or death of the transplanted patients [6]. And even if a receiver 
is compatible with an organ, its location can derail transplantation since there are cases where it is not admitted. 
The Brazilian government enables health professionals to family awareness of donation and gives incentives to 
notifiers hospitals [8], but on the technological aspect, the Transplant System also demand improvements [9]. The 
Information Technology (IT) makes it possible to increase the volume and complexity of information, enabling real-
time communication. One of the benefits of using IT in organizations is to reduce costs and cycle times [7]. 
 By studying the current process was observed that multi organ donor information are orally dictated by phone to 
transplant teams who have to listen values, such as test results (eg, hemoglobin 11.8) or transmitted via fax whose 
low data presentation quality making reading difficult or even precluding it. 
The health professionals moving to the donor and recipients have no means of transmitting the collected 
information to the field, and the travel time of these to your workstation factor of delay to record the data. And in 
making decision on which receptor effect to be transplanted is not considered the receptor location, but only the 
distance from where the body to where it is to transplant surgery. 
This paper aims to apply the concepts of organizational ergonomics in Transplant Center (TC), modifying the 
environment for rapid transmission of data by multiple means of access with reliability, interoperability for 
effectiveness in the use of organs with two new modules to evolve the current system. The first aims to reduce the 
response time between physicians and TC in the distribution of organs, was developed and is being ratified by it. 
The second under construction aims to map the location receiver so that the distance and travel time to the 
transplantation of these sites are evaluated before execution of the receptor to be transplanted. 
2. Ergonomics 
Ergonomics is a science that studies the human interaction with the corporate environment, adapting to the man 
working environment, applying theories, data, methods in order to optimize human well-being and performance of 
the organization and may be divided into three specialized fields, the International Ergonomics Association [10], 
such as physical ergonomics, cognitive ergonomics and organizational ergonomics. 
Ergonomics, term derived from ergon (work) and nomos (natural law, regulations or rules) of Greek origin, is 
applied in organizations to adapt the work to the individual, so that the work does not cause side effects such as 
physical and mental health problems. Industrialization arise systematic studies of work, with the Scientific 
Management of Taylor (1856-1915) and the work is observed and established a correct method to perform each [11] 
task with a predetermined time and with the right tools. Workers should have their activities under control 
productivity is measured and rewarded with salary incentives [12]. In this respect, the workers are seen mass form, 
not taking into account the individual characteristics of each person. Moreover, Gilbreth (1868-1924) observes the 
movements developing techniques to contain the waste of time and motion, minimizing the time for increasing the 
production tasks; worrying about fatigue proposes the environmental redesign, reduction in hours worked and 
expansion of paid rest time. 
Ergonomics is divided into three areas [10] specialization as physical ergonomics, and cognitive and 
organizational. The organizational domain refers to the optimization of technical partners systems, organizational 
structures, policies and processes, organizational culture, teamwork and business ethics focus of this article. 
To improve the organizational process in complex organizations it is necessary to create custom software   to 
capture the unique competencies. Software engineering, responsible for modeling and development of more 
systematic software, efficient and consistent, helps business managers to automate business processes [13]. 
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Fig. 1. Process of organ donation and transplantation. 
3. Study of the current process 
The Figure 1 shows the steps of the transplant process conducted in Transplant Center (TC) of the State of São 
Paulo prior to the re-engineering process: 
 
1. Notifying Hospital sends data patient with probable brain death for TC; 
2. TC sends data of potential donor to the Organ and Tissue Procurement Service (SPOT); 
3. SPOT analyzes potential donor requesting routine screening and confirmation of brain death; 
4. SPOT manually notified TC using form-filling using text editor and sending document by fax-simile, with a 
duplicate typing service; 
5. After giving confirmation, TC performs the match between donor and recipient in order to find suitable recipients 
to receive an organ, contacting the medical team (MT) by phone, transmitting the donor's data by means of 
speech. If the MT placed first in the queue is not interested in the donor, the TC will contact the next MT; 
6. Confirmed the receiver, the medical team contacts the same for him to go to the hospital in order to perform the 
transplant 
4. Methods 
This article proposes to conduct a scientific research applied nature, with exploratory objectives, which according 
to [14] are undertaken to clarify ambiguous situations or discover business opportunities, the first step for further 
research; with a qualitative approach with interviews in Organ Procurement and Tissue Services, Transplant Centers 
and Medical Teams Transplantation collecting data necessary for the understanding of the process. The qualitative 
approach presents a reality that cannot be quantified or measured items. You can work with the data without specific 
statistical treatment, searching to understand the reality.  The procedure was action research, according to [15], is the 
analysis of a practice in order to improve it, applied in health as well as for generation technology, recognized as one 
of the types of action inquiry, and main activities: planning, implementing, describe and evaluate a change for 
improvement in a practice. 
4.1. Reengineering process 
With the interviews, it was possible to carry out the re-engineering process, reshaping the system to reduce the 
gaps of the process in order to improve the organizational process. The first step was to remodel the data entry of the 
potential donor, developing a new entry, though this existed did not meet the needs of MTs, being incremented with 
data such as drugs used as antibiotics, vasodilator, illegal, pre-existing diseases and other data. 
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Fig. 2. Systems Architecture. 
The entry should be used directly by SPOT in order to reduce the data sending time for TC, given that TC able to 
control inputs through an information panel that contains the notification of potential donors. The TC will continue 
to perform the compatibility verification process using pre-existing criteria between donor and recipient to generate 
the selection of receivers. 
Introduced a new process after the selection of patients consisting of the distribution of donor information to the 
MT using mobile devices, with donor data to that MT can make a decision based on reliable data, confirming 
interest in the body or not, Figure 2 shows the architecture of the application built. For legal reasons, each MT has a 
time to send the confirmation or otherwise of interest and the TC will continue to perform the connection to MT for 
auditing purposes. This distribution process is being implemented in TC. 
During the stage of study it was found that the previous system did not have a mapping process to be easily 
monitored. In reengineering the process was carried out mapping and created an information panel with all states 
and with the amount of donations in each step of the process, consisting of the potential donor step, execution of the 
donation, distribution, capture, and finally step transplant. 
The receiver, the actor who had no active role in the process, will take an active role since it is in the open 
building information panel for the community, for patients and families have access only numerically and no data of 
donors and recipients, to maintain the confidentiality of the data at each step. 
The distribution will include the sending of MT data to the receiver after the MT finalize the accepted process the 
donor, so that the recipient can contact MT and minimize data transmission time between them. Also being built a 
panel for MT with the location of the receivers in the state of São Paulo, allowing the receiver to calculate the travel 
time between its location and the hospital where the transplant will take place. This data is important for the process 
of logistics, since it must be booked the operating room, place in an intensive care unit, monitoring the SPOT in the 
process of collection and transplantation and monitoring of MT transplantation. 
5. Discussion 
The investigation of the existence of failed projects that may lead to human error drew attention to the design 
process rather than assign errors to the user. This became a concern of those who design tools for human use so that 
they do not take your user to the error [16]. 
According to [19] "simple ergonomic solutions can dramatically improve the health and comfort of a worker, 
increasing their productivity, profitability and satisfaction in any kind of business, can help align the key ingredients 
of the company - technology, people and processes" . 
In liver transplantation, time is a decisive factor for the success of the procedure. From the moment of 
notification of a potential donor, until the conclusion of the receptor surgery, there are steps which are necessary for 
1993 Cristina Corrêa de Oliveira et al. /  Procedia Manufacturing  3 ( 2015 )  1989 – 1994 
rapid decisions taken. Thus, the possibility of automation, reducing the errors, and increasing the information 
transmission speed, it results in the direct process. 
The cold ischemia time, which is the time between the removal of the donor organ and the anastomosis that body 
at the receiver, is a factor related to graft survival and patient [20]. With the use of applications to send data to the 
donor's medical staff, you can reduce the accepted time of the organ [24], which today is greater than 1 hour, 15 
minutes. 
The use of a computerized system also allows the creation of a local database. Thus, the data of donors and 
recipients can be analyzed [21, 22, 23] by defining what are the local variables that impact on the outcome of the 
transplant. This is very important because although there are risk algorithms, all are based on international case 
series. 
In this regard, says [17] that "the main challenges for the service unit under study are related to the development 
of strategic initiatives that foster the consolidation and improvement of programs, both in technical aspects such as 
management support under operation areas such as: development of specific training (ergonomics in the design, 
ergonomics and management methodologies to assess the cognitive and organizational aspects); designation of 
professionals dedicated to the programs; implementation of an information technology system ergonomics in all 
operational areas; technical assistance and strengthening of network facilitator". 
Systems designed with principles on human factors can benefit users, improving safety, minimizing use errors, 
reducing training time and increasing efficiency [18]. The greater concentration is in the design of the interface 
devices, such as medical devices, a major cause of medical errors is absence or lack of communication between the 
health professional and the other side of the system. 
For the above author "The doctor's role in the design of the device result in better marketing of the device and 
ensure the safety of use of indirectly device." Experience that lifting requirements to the approval of the first module 
and is also being applied in the second stage of the project and the result was confirmed the participation of doctors 
and other users caused the desire to use and acceptance of the system. 
Thus, at the end of this hypothesis exploratory research is the ergonomics is very important to increase 
productivity, then, having tools that aid the production, for example, by sending data to the smartphone doctors 
believed that productivity increase because not have to call, talk to the doctors, take wrong decision, for lack of 
understanding of the examinations or something else. 
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